1. Introduction. - In the nematic liquid crystalline phase the long axes of the elongated molecules tend to align along a preferred direction, represented by a unit vector n, the director. The molecular centres of mass on the other hand are distributed at random.
The nematic phase is uniaxial, which implies that various macroscopic physical quantities are anisotropic in nature. In this paper the anisotropy of the diamagnetic susceptibility of a number of structurally related Schiff's bases is considered. The diamagnetic susceptibility relates the magnetic moment M, induced by an applied field H, to the field according to where X,,,, denotes an element of the susceptibility tensor x. Choosing the z-axis along the director, the tensor in the nematic phase is given by where vl, and xi denote the volume susceptibilities parallel and perpendicular to the director, respectively. Since magnetic interactions between the molecules are small, the anisotropy Av = x Il -x~ is related in a simple way to the degree of orientational order of the molecules (see section 4) . In order to obtain additional information with regard to the nematicisotropic transition, we have also measured the entropy change at this transition. Moreover the densities have been determined as a function of temperature, from which the relative volume changes at the transition and the packing fractions have been calculated. The observed trends will be related to differences between the molecular structures and properties of the various compounds.
The compounds studied are o-hydroxy-p-methoxybenzylidene-p'-butylaniline (OHMBBA), p-methoxybenzylidene-p'-cyanoaniline (MBCA), anisylidene-paminophenylacetate (APAPA) and a number of homologues of APAPA. The molecular structure of these materials can be represented by the formula [3] have been included in the table.
In figure 2 the results of a density measurement have been displayed. The density could be fitted quite well to the formula in the nematic phase and the formula in the isotropic phase. In table II we have listed the coefficients ai and bi, obtained from least squares fits using eqs. (6) and (7) . The coefficients bo and bl can be used only in a temperature interval of some 5 degrees above Tc, since we did not measure the densities up to higher temperatures. As far as we know densities of the materials listed in table 1 have not yet been reported with the exception of APAPA and APAPA3, which have been measured by Somashekar et al. [4] . The agreement with our measurements is reasonable for APAPA3. However, our data for APAPA are substantially lower. [6] and DMR [7] measurements indicate that the chains indeed are rather flexible. X-ray measurements [8] Although the nematic-isotropic transition has been studied in a variety of papers, only a few of them deal with molecular flexibility. In this respect we should mention the models developed by Dowell and Martire [11] and Marëelja [12] . Dowell [14] Here z denotes the preferred direction. By a proper choice of 03BE, fi, and 03BE the tensor S can be diagonalized.
Since S has zero trace, there are two independent order parameters. Taking the 03BE-axis as the long molecular axis, we choose S = S 0 3 B E 0 3 B E and D = Sçç -S~~.
The relation between dx, the components of S and the diagonal components of the molecular diamagnetic polarizability tensor K can be expressed as [15] Here the number density N = NA p/M, where (9) is small. Information about D is scarce. Nuclear magnetic resonance on deuterated p-cyano p'-pentylbiphenyl [16] indicates that D is about 0.05 while for PAA a value of about 0.04 has been reported [17] . However these results depend strongly on the choice of various molecular parameters, as has been demonstrated by Hôhener et al. [18] for MBBA. These authors were able to fit their spectra assuming D = 0, indicating that the value found for D strongly depends on the experimental technique used, as de Jeu suggested previously [1] . Assuming nevertheless D = 0.05 and a twist angle of 450 between the aniline and benzylidene ring [19] and using the benzene values for K44 and K"" [10] , the term NA(K03BE03BE -iç,,,) D/2 is calculated to be which is about 7 % of the measured anisotropy of the molar susceptibility of MBBA [3] . We [22] have calculated AXM for MBBA, applying Pascal's additivity rules [23] and using tabulated bond susceptibilities [20] and obtained the value Using this value and de Jeu's [3] susceptibility data for MBBA, the values of S calculated from eq. (10) appeared to agree excellently with S-values obtained from various different techniques [24] . With this value of 0394xM for MBBA as a starting point, we have calculated this quantity for the other compounds, using tabulated magnetic bond polarizabilities [20] . The magnetic anisotropy of the chains has been calculated assuming that only the trans configuration gives a contribution. We have used the molecular model, drawn in figure 3 , taking for fl the value 6.50, [25] . The probability that the chain is in the trans configuration has been calculated using Egt Within the homologous series, the well known odd-even effect is observable, which levels off with increasing chain length.
Knowing the factors DxM, the parameters S can be calculated. These parameters represent in fact some average, since the ordering of the rigid cores differs from the ordering of the flexible tail segments, as has been shown experimentally [7] . However, since the magnetic anisotropy of the chains is small compared with the anisotropy of the cores, the calculated order parameters reflect to a high approximation the ordering of the cores. In figures 4 [29] predicts that the entropy change at the nematicisotropic transition is proportional to Sc2. The observed alternation in AZ (see Fig. 6 ) can be attributed indeed largely to the alternation in Sc. However it is clear that this simple relationship fails to explain the increase in AL with increasing chain length, since Sc decreases somewhat.
An increase of Ar with increasing chain length is usually observed within homologous series [30] . However, in the majority of cases these series exhibit both nematic and smectic phases. In these series, therefore, part of the increase of AI is possibly due to an increase of smectic short range order, as has been suggested by Arnold [31] . This possibility can be ruled out in our case, since the compounds studied in this paper only show nematic liquid crystalline behaviour.
An increase of ~03A3 is predicted both by the lattice model of Dowell and Martire [11] 
